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OCHOBE nEPd>TOPyrjIEPOflHblX OMYJlbCMkl 



(57) 

M3o6peieHne othocmtca k o6/iac™ 

MeflUL^UHbl. CyU^HOCTb H3o6peTeHi/m 

aannioHaeTCfl b nonHcmeHHOH cTepwin3aqun 
nojiHAncnepcHbix nepcfrropymepoAHbix 
3MynbCMw c pa3nnMHbiMH no pa3Mepy 
MacTnuaMn, c noMOU|bK) cfcHjibTpauwoHHoro 
MeTOAa *'Kpocc-c{)noy" (AHHaMMMecKa« 
cfw/ibTpaLjufl) u nonyMeHnio CTepi/mbHbix, 

HGTOKCMMHblX , MOHOAWCnepCHblX 

nepc{)TopymepoAHbix 3iviynbcntf c AnaMeTpoM 
nacTHLj, He npeBbiiuaioiAUM 0,22 mkm, 3a CMeT 
OTceqeHMfl KpynHOAUcnepcHbix MacTML^ 



maAfltMMM cnoco6oM, npn stom 3MynbCHfl 
coAepwMT nepcf)TopAeKanMH (Fl<t>fl) 2-26, 
nep4)OTopMeTmiL;nKnoreKCnnnMnepnAHH 
(n<t>MLtn) M3 r, n<t>fl : ncfcMLin paBHO 2:1 b 
KOHi\eHTpai;MM 1-40%, npoKcaHon 1-8%, HaTpufi 
xnopMA 0,60 r, Kan mm xnopwA 0,039 r, Man-intf 
xnopuA 0,019 r, HaTpHtf rMAPOKap6oHaT 0,065 
r, HaTpuM cfxxxfm OAH03aMeu^eHHbiM 0,01 r, . 
mioK03a 0,20 r na 100 wm BOAbi. Cnoco6 
no3Borif?eT yMeHbiunTb KpynHbie Ancnepcnbie 
MacTHLibi m yjiymuMTb OMynbCMH npw XpaHGHMH. 3 
ancfwibr. 
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(54) METHOD OF STERILIZING PERFLUOROCARBON BLOOD SUBSTITUTES AND VARIOUS MEDIA BASED OF 
PERFLUOROCARBON EMULSIONS 



(57) Abstract: 

FIELD: blood 
invention aims 
sterilization 
perfluorocarbon 



substitutes. SUBSTANCE: 
to perform full-value 
of poly disperse 

emulsions with 



different-size particles using "cross-flow" 
filtration technique (dynamic filtration) 
and thereby obtaining sterile nontoxic 
monodisperse perfluorocarbon emulsions with 
particle diameters not superior to 0.22 mem 
thanks to separating coarse particles by 
mild, sparing method. Emulsion contains 2-26 
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g perfluorodecaline, 1-13 g 

perfluoromethylcyclohexylpiperidine (ratio 
of the components being 2:1 and their 
summary concentration 1-40%), 1-8% proxanol 
and, g/100 ml water: sodium chloride, 0.60; 
potassium chloride, 0.039; magnesium 
chloride, 0.019; sodium hydrocarbonate, 
0.065; monosubstituted sodium phosphate, 
0.01; and glucose, 0.20. EFFECT: reduced 
coarse particles and improved quality of 
emulsion on storage. 4 cl, 4 ex 
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naoopeTeHHe othocmtch k cnocooaM 
CTepnnn3aL|MM nepqbTopyrnepoAHbix 
KpoBe3aMeHHTenevi h pasriMMHbix cpea 
co3AaHHbix Ha OCHOBe nepo>TopymepoAHbix 
3MyjibCMM, h Mo>KeT 6biTb ncnonb30BaHO b 
MeAHKO-6uonon/NecKofi n KocMeTMMecKOM 
npoMbiaijieHHocTn b Ka^ecTBe cTepnnn3aqnn 

HCKyCCTBeHHOM KpOBH, peHTreHOKOHTpaCTHblX 

cpeACTB, nepct)y3H0HHbix cpeA m Apyrux 

COCTaBOB, C03AaHHblX Ha OCHOBe 

nepc}5TopymepOAHbix SMynbCHM. 

HsBecTHO, mto Me ah 4M HCKoe npniweHeHne 
pa3JinHHbix pacTBopoB, codaBOB n cpeA 
onpeAenaeTca mx cTepn/ibHocTbio. 

CTepHJlU3aLJMfl MH"beKL^HOHHblX paCTBOpOB, 

npuMeH^eMbix aha BHyipuBeHHoro BBeAeHMfl, 
«BJifleic« rnaBHbiM cfcaicropoM 6e3onacHoro 

HCnOJlb30BaHHfl ASHHblX pacTBopoB B 
MeAHLjMHCKOM npaKTMKe. k)3BeCTHbl TpH 
KnaccMMecKnx cnoco6a cTepnnn3amin: 

1. TennoBaa CTepnnn3ai^nfl c noMoujbK) 
bwcokom TeMnepaTypbi m noBbtuieHHoro 
AaBTieHu^; 

2. CTepnnn3aL^M5i c noMounbK) 
raMMa-o6nyHeHHfl; 

3. CTepnnn3ai^nfl c noMO^bK) 

y Jl bTpacjD MJl bTpa 4MM . 

He Bee cpeAbJ mjim pacTBOpbi cnoco6Hbi 
BbiAep>KaTb Ty nnn nHyio CTepMnM3au,MK>. TaK, 
HanpuMep, oobiMHbiM <£M3pacTBop An« 
BHyTpMBeHHoro npMMeHeHMA cTepM/iM3yeTCfl 
wieTOAOM TennoBOM CTepMjiM3au,MM (npn 
t=121 °C, AasneHUM 1,2 aTM). HeKOTopbie 
ropMOHaribHbie npenapaTbi Henb3H noABepraTb 
TennoBofi cTepMnM3au,MM, ns-3a mx 

HeyCTOMMHBOCTM M HOTepe CBOftCTB MX 

CTepmiM3yK)T 4>nribTpai4MeM. flpyme npenapaTbi, 
KOTopbie HenbSfl noABepraTb KaKMM-TO wecTKMM 

BHeUJHUM MexaHUHeCKMM B03AefiCTBHHM 

(TeMnepaTypoCi, AaBnenneM) noABepraKrrcfl 
o6nyHeHMio c noMombK) raMMa-jiyMefi. 

B nocneAHee fxeommeme b 
MeAHKo-6nononyiHecKOM ooriacTM no^Buncn 

HOBblM* KfiaCC paCTBOpOB, CpeA M COCTaBOB, 

cosAaHHbix Ha OCHOBe nepqVropymepoAHbrx 
3Myjibcnfi. (~lepc{)TopymepoAHbie sMynbCun 

LiJUpOKO npHMeHfllOTCfl B MeAHLJHHe b KaMecTBe 
HCKyCCTBeHHO^ kpobh, nepcJ)y3MOHHbix 
pacTBopoB, cpeA Ana KynbTMBMpoBaHHfl 

MHKpO0praHM3MOB, COCTaBOB A™ 

KocwieTHMecKnx i\enew, Ma3efi h 6axib3aMOB An« 
HapyKHoro m BHyTpeHHero npMMeneHMH v\ t. a 

OCHOBOM 3TMX CpeA, paCTBODOB M COCTaBOB 

HB/ifleTca nepcpTopymepoAHafl awyjibCHfl, 
KOTopyio Heo6xoflMMO CTepwnn30BaTb, oco6eHHO 
3TO KacaeTca nepcfropyrnepoAHbix 
KpoBe3a MeHMTenew . 

OAHaKo coccTBeHHO nepcfiTopyrnepoAbi He 

paCTBOpHMbl B BOAe M B APyrMX )KMAKOCTHX, 

nooTOMy mx mo>kho Mcnonb30BaTb TonbKO b BMAe 
OMyjibCMM c onpeAeneHHbiM pasMepoM 
nepcf)TopymepOAHbix MacTMu,, noKpbiTbix cnoeM 
3My/ibraTopa (noBepxHOCTHO-aKTMBHoro 
Beu4ecTBa), m MeM MeHbtue no pa3Mepy MacTMi^a 
OMyribCMM, TeM nymue, t.k. 3MynbCMM bboahtch 
BHyTpMBeHHO m npM KpynHbix pasMepax MoryT 
Bbi3biBaTb 3M6oriMK) (3aKynopKy) cocyAOB, mto 
MO>KeT npuBecTn k neTaribHOMy MexoAy. 

riep4)TopymepoAHbie SMynbCMM 
npeACTaBJifliOT co6om HeycTOMMMByio >KMAKocTb, 

B KOTOpOM HaXOAATCfl BOAOHepaCTBOpMMbie 

cy6MMKpoHHwe MacTMt^bi nepcf)TopymepoAOB 

(MaCTIflHMCTblX Be^eCTB), B B3BeiljeHHOM 
COCTOWHMM, nOKpbJTbie nOBepXHOCTHO-aKTMBHbfM 

BemecTBOM. KOHHeHTpai4M5? HepacTBopMMbix 



nepq>TopymepoAOB b siwyxibCMM cocTaBnjieT ot 
AoneM npoueHTa m homtm ao CTa npoueHTOB. 
OcTanbHafl cy6cTani4M« sto - BOAa c 

pa3JlHHHb!MM BOAOpaCTBOpMMbIMM 

HanojiHMTeriflMM m sMynbraTopaiwM 
5 (noBepxHOCTHo-aKTMBHbie BeiuecTBa). 
HeycTOMHMBocTb nepct>TopymepoAHbix 
cy6MMKpoHHbix 3MynbCMM npoflBJineTCfl npn 
B03AeMCTBMM Ha hmx jito6oro ms nepeMMcneHHbix 
4>aKTopoB (TeMnepaTypbi, AaaneHMW, 

10 06/iyHeHMfl), MTO npOHBJlfleTCfl B M3MeHeHMM 

0M3MKO-XMMMHeCKMX CBOMCTBl De3KOM 

yKpynHeHMe cy6MMKpoHHbix nacTui^ siwyjibCMM ao 

MMKpOHHblX pa3MepOB, 3 T3K)Ke B OCB060)KAeHMM 

peaKUMOHHoro moh3 4>Topa. 

PacnpeAeneHMe nep4>TopymepoAHbix 
75 MacTMU OTeMecTBeHHoro npoM3BOACTBa b 
3My/ibCMM no pa3Mepaw (no A^aMeTpy), 
onpeAeneHHoe c noMOU^bK) 

3/ieKTpOHHO-MMKpOCKOnHMeCKOrO MeTOAa, 

cneAyfomee; 

MacTMi^bi c AMaMeTpoM ot 0,0 ao 0,1 mkm 
20 cocTaBJi«K)T 75%; 

MacTMi4bi c AMaMeTpoM ot 0,1 ao 0,2 mkm - 

20%; 

MacTMi4bi c AnaMeTpoM ot 0,2 mkm m Bbiuue - 
5%. 

M3BecTHO, mto flonfl MacTMi^ pa3MepoM OT 0,2 
25 AO 0,5 mkm b 3apy6e>KHbJX o6pasi4ax 3MynbCMM 
TMna u <t>riK)03ori-J[lA 20%" 6onbiue \a cocTaB/ifleT 
7,8%. 

CTepM/iM3ai4Mfl nepc|)TopyrnepoAHbix 
SMynbCMM c HacTHi^aMM cy6MMKpoHHoro pa3Mepa 
3Q (AMaMeTpoM 0,02-0,2 mkm) MeTOAOM TennoBOM 
ct epM Jl M 33 14M M npMBOAMT k pe3KOMy yKpynHeHMK) 

Cy6MMKDOHHblX HaCTMLJ 3MyjlbCMM AO MMKpOHHblX 

pa3MepoB (ao 0,3-0,4 mkm), mto pe3KO 
npenaTCTByeT ee npMMeHeHMK) b 
MeAHKO-6MonorMMecKOM npaKTMKe. 

j5 K HeAOCTaTKaM 3Toro cnoco6a othocmtc^ 
yBeriMMeHMe tokcmmhoctm sMyribCMM c 
KpynnoAMcnepcHbiMM MacTMi^aMM. HMeeTca 
np«Maa Koppenfli^MH Me>KAy pa3MepaMM mbctml^ 
3MyxibCMM m ee TOKCMMHOCTbK). TaK, Geyer R. 
(1975) o6Hapy>KMn, mto ocTpaa tokcmmhoctb 

40 6bicTpo B03pacTaeT c yBeriMMeHneM cpeAHero 
pasMepa MacTMU 6oiiee 0,4 mkm. 3tot Me aBTop 
peKOMeHAyeT, mtoGw b sMy/ibCMM ne 6bino 

MaCTMl^ CBblllJe 0,6 MKM. llpM M3yMeHMM OCTpOM 
TOKCMMHOCTM flnOHCKOi^ 3My/lbCMM "<t>nK)030/l-flA 

20%" 6bino onpeAeneHO, mto KpynHbie MacTMi^bi 

45 3My/lbCMM (1-2 MKM) Bbl3blBa/lM 50% 

neTanbHOCTM >KMBOTHbix npM A03e 50 mhIkv. 
YMeHbiueHMe cpeAHero A^aMeTpa MacTi^q 

SMyilbCMM AO 0,1 MKM n03BOJ1MJ10 BBOAMTb 
SMyJlbCMK) >KMBOTHblM AO 100 MJl/Kr 6e3 MX 

5 q rM6eriM (Mitsuno T. et aL , "Intake and 
retension of perfluorochemical substance of 
Fluosol-DA in res human", Proceedings of the 
5. Int. Sympos. On Oxygen-Carring Colloidal 
Blood Substituts, Meinz, March, 1981, p.220). 
CTepMriM3aLtM« nepqbTopymepoAHbix 

55 3MyjibCMM MeTOAOM oonyMeHMH Bbi3biBaeT 
oTU4enneHMe cpTop MOHa c QbMSMonorMMecKMX 

KOHU,eHTpaU,MM 10" 5 MO/lfl AO BblCOKMX, 

Heq*)M3MonorMMecKMX 10" 4 moji«, mto TaKwe 
AenaeT npMMeHeHMe SMynbCMM HeB03MO>KHbiM 

M3-3a BblCOKOM TOKCMMHOCTM (C. H.BopOObeB, 

60 XMMMKo-c^apMau. JKypnaji, 1990, 5, CTp. 8-9. 

"TOKCMMeCKOe BJlMflHMe nOBblliieHHOM 

KOHi^eHTpai^MM mohob q^Topa M 
KpynHOAUcnepCHbix nepc|)TopymepoAHbix 

3Myi1bCMM Ha MMOKapA"). 

CTepM/iM3ai4MH nepo>TopyrnepoAHbix 
3MyjibCMM MeTOAOM npflMOM qbujibTpai^MM Mepe3 
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AnawieTp nop b cpwibTpe u;z^ mkm BbisbiBaeT 
6biCTpyio 3aKynopKy nop b cfcmibTpe MacTnu,aMn 
sMynbCkin, A^aMeTp nop KOTopbJX 6onee 0,2 

MKM, a T3KHX MaCTHU, B SMyjlbCHH, KaK yKa3aHO 
Bbiiue, HaxoAMTC« ot 5 ao 7,8%. 

B HacTowiqee BpeMH Han6ojiee 
pacnpocTpaHeHHbiM MeroAOM cTepmin3au.un 
nepc^TopymepoAHbix 3Mynbcnfi flBJiaeTCfl MeTOA 
"marcom" TennoBOM CTepm™3ai4HM, c HeGoribUJHM 
BpeMewewi 3Kcno3nu,nn m Ao6aBK0tf b iomgctbg 
GMy/ibraTopoB (Ann TennoBofi ycToiiMHBOCTw) 
<$occf)OJwnkiAOB AMMHoro >KeriTKa win coeBbix 
cj)oc4)onnnMAOB (Jean G. Riess and Maurice Le 
Blanc. Preparation of perfluorochemical 
emulsions for biochemical use: principles, 
materials and methods. Ellis Horwood Series 
in Biomedicinne, VCH, Blood Substituts, 
Preparation, Physiology and Medical 
Applications. 1991. Ch.5. pp.1 13-1 15). 

TaK, HeAocraTKOM 3Toro cnoco6a flBnaeTCH, 
to, mto 3Mynbcnfl nocne cTepunnaai^nn 
craHOBHTCH KpynHOAUcnepcHOM (Anawieip 
MacTMi4 yBenuMMBaeTCP ao 0,3 mkm) h 
npMMeHeHkte ee b MeAMU>iHCKOft npaKTHKe npn 

BHyTpMBeHHOM BeAeHWH CTaHOBHTCfl 

Mano3c}x})eKTMBHbiM. TaK AOKasaHO, hto 
najiMMne KpynHbix HacTKU, paswepoM 6onee 
0,2-0,3 mkm, KaK noKa3aHO b pa6oiax (Mhl^ho 
ToKa, KoKypHLjy Ko63, MeAMU,HHCKwft HHCTHTyT, 
HnoHUfl, "npaKTHHecKoe ncnonb30BaHne 
MCKyccTBeHHOM KpoBH", CnA3eH, 1981, 36(9), 
dp.62-69), «BXifleTC« npunnHOM, 
o6ycjiaBnnBaK)meM TOKCMHHOCTb 3My/ibcnfi. 

HsBecTeH cnoco6 CTepwnn3au,wn, Han6onee 
6nn3KMM k 3aflB/i«eMOMy cnoco6y, KOTopbiPi 
npuMeHfleTcfl noBceMecTHO, 3to -CTaTHMecKaa 
cpv\r\t>Tpauy\9\ nepes MeM6paHy, t. e. 
HanpaBJieHne ctwnbTpau>in n nanpaBneHkie 
noAaMH SMyiibcun coBnaAaJOT. 3tot cnoco6 
Ha3biBaeTca u jio6obom cJ)kl.nbTpa^^1e^^ ,, v\nv\ 
"cTaTMMecKOM 4)nnbTpau,netf M m He HBJifleTcn 
nojiHOCTbio yAOBneTBopmejibHbiM, TaK KaK npn 
TaKOM cnoco6e nponcxoAUT 6bicTpoe 3acopeHne 

Ct>MJlbTpa M COOTBeTCTBeHHO pe3KO CHUXaeTCH 
K0J1MM6CTBO OTCf)HnbTpOBaHHOCl >KHAKOCTH. B 

KanecTBe MeM6paHHbtx <£nnbTpoB Ana 
craTMHecKOM 0nnbTpai^nn ainpoKo npuMeH^joTCP 
cfw/ibTpbi 3apy6e>KHbix 0npM "Millipor", "Pall", 
"Zeta plus". <t>nnbTpau,HH nepe3 3th cfwnbTpw 
flB/meTca cTaTHMecKO^ ct>nfibTpau,new noA 
Anctx^epeHL^MaribHbiM AaB/ieHneM. 

HeAOCTaTKaM AaHHoro cnoco6a HBrmeTcn to, 

MTO npM TpaAHUKOHHOM CTaTMMeCKO^ 

ct>mibTpau,nn noA AaBJienfieM, 

TpaHCMeMGpaHHoe AH<t>ct>epeHLina.nbHoe 
AasneHMe sacTaBnaeT nepcfrropyrnepoAHyK) 
3MynbCWK) npoTeKaTb nepneHAHKynapHo 
noBepxHOCTH MeM6paHbi co CTopoHbi noAawn 
ncxoAHoro noTOKa. HanpaBneHMe noAann cpeAW 
m nanpaBfieHne cfjunbTpat^nn coBnaAawyr. 
3aAep>KaHHbie KpynHOAwcnepcHbte MacTnu,bi 
SMynbCMH co6npaK)TC« Ha nosepxHocTn n 
o6pa3yK>T onpeAeneHHOM ToninnHbi cnofi hhh 
ypoBeHb. 3to npuBOAUT k nporpeccupyiou^eMy 

CHHWeHHK) CKOpOCTkl nOTOKa H B KOHUe KOHI40B 

weM6pana no/iHOCTbio 3a6nBaera MacTHL^aMM 
SMynbcun. ripn 3arp«3HeHnn MeM6paHbi 
nponcxoAHT yBennneHne BXOA«iAero AaBneHUP 
noTOKa, hto npuBOA^T k ycuneHnio B03AewcTBn« 
Ha Hac™u,y SMynbcun npn ee npoxo>KAeHHM 
nepe3 nopbi MeM6paHbi, qto b cbojo onepeAb 
npuBOAUT k chatmk) SMynbraTopa 
(noBepxHOCTHO-aKTkiBHoro Beu^ecTBa) c MacTnu,bi 

SMyjlbCMH H COOTBeTCTBeHHO cnnnaHMK) M 

yKpynHeHMK) nacTui^ sMy/ibcun, npuBOA^u^ee k 
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pacc/ioeHnio nepcpTopymepoAHOU 3Myjibcnn n 
HeB03Mo>KHocTM ee Aa/ibHeMLuero kji m h m m ecKoro 
wcnojibsoBaHMH. 3tot MeTOA 4)nnbTpai4nn 
Han6onee noAXOAUT Anfl c|)M/ibTpaL^nn o6bNHbix 

BOAHblX paCTBOpOB, C He60flbUJMM KOJIMHeCTBOM 

HHrpeAneHTOB, HO hm kbk kojijiomahwx 

3MyjlbCM0HHblX COCTaBOB. 

3aAaHew M3o6peTeHna HBJiaeTCH 
no7iHoi4eHHa« CTepnnn3ai4Hfl nonnAncnepcHbix 
nep4)TopymepoAHbix 3Mynbcnfi c pa3JiMMHbiMH 
no pa3Mepy MacTnu,aMH, c noMOLUbio 
<4)HJibTpam40HHoro MeTOAa "Kpocc-c^Jioy" 
(AHHaMnnecKa^ c|)nnbTpai^n«) m coot BeTCT BeH ho 
nonyneHMio cTepunbHbix, HeTOKCMHHbix, 
MOHOAncnepcHbix nep4>TopymepoAHbix 
3Myjibcnii c AHaMeTpoM nacTMi4, He 
npeBbiujaK)U4HM 0,22 mkm, 3a cseT OTceMeHHfl 
KpynHOA^cnepcHbix nacTnu, "m^tkhm", 
H unaA«u4HM M cnoco6oM. 

nocTaBjieHHafl 3aAana peaiaeTca TeM, hto b 
saflBJiaeMOM cnoco6e CTepnjiM3ai^nn 
nep0TopymepoAHbix KpoBe3aMeHHTeneCi m 
pasnnMHbix cpeA, co3AaHHbtx Ha ocnoBe 
nepcpTopyrnepoAHbix 3Myribcni^ ah« 
MeAHKO-6nonornHecKHx i4eneti, BKnioMaiou^eM 

CTepHJlH3aU,MK) C nOMOU^bMD CtM/lbTpaLJHH, c 

Anct>4>epeHL^nanbHbiM AaBneHneM 
AewcTByiOLL^MM Ha noBepxHOCTb MeM6paHbi, 
cornacHO M3o6peTennK), HanpaBneHne 
4>n/ibTpaL(Mn n HanpaBneHkie noAann 
nep4>TopyrnepoAHOM sMynbcun He cosnaAaiOT - 
ohh nepneHAHKyjiapHbi APyr APyry. B 
pe3y/]bT3Te 3Toro nepcpTopyrnepoAHafl 
4>nnbTpyeMafl 3My/ibcnfl, MMeioinafl cnepy\ou\vM 
cocTaB: nep4>TopAe Ka/iwH (l~l<t>fl) - ot 2 ao 26 
r; nepc^TopMeTurmnKJio-reKcwnnnnepMAHH 
(fKDMLin) - ot 1 ao 13 r; (nofl/noMLin 8 
cooTHOujeHnn 2 : 1, b KOHueHTpai^nn ot 1 ao 
40%), npoKcaHona - ot 1 ao 8%, HaTpufl 
xnopnAa - 0,60 r; KariMfl xnopnAa - 0,039 r; 
MarHHH xnopnAa (b nepecMeTe Ha cyxoe 
BemecTBo) - 0,019 r; HaTpufl ruAPOKapooHaTa 
0,065 r; HaTpuifl cf>occ)3aTa OAHOsaMeu^eHHoro (b 
nepecneTe Ha cyxoe Beu^ecTBO) - 0,02 r; 

mK0KO3bl - 0,20 r B 100 MTl BOAbl MH"beKU,HOHHOM, 

npoTeKaeT nepe3 MeM6paHbi no y3KMM KaHa/iaM, 
o6pa3yeMbiM naparmenbHbiMM MeM6paHHbiMn 
ypoBH^MM cpunbTpa. Flpn 3tom ToribKO nacTb 
ncxoAHoro nepcpTopymepoAHoro noTOKa 
npoxoAUT Hepes MeM6paHbi c A^aMeTpoM nop 
0,22 mkm KaK cJwnbTpaT. OcHOBHan MacTb 
nepc})TopymepoAHoro noTOKa bwxoaut H3 
cucTeMbi n BHOBb pei4npKy/inpyeTCfl b 
peL^upKy^fli^noHHO^ eMKOCTM Mepe3 y3Kne 
KaHa/ibi. H TaK npoAOJDKaeTCH ao Tex nop, noKa 
bch MemoAncnepcHaa 3Mynbcn« He npo^A^T 
nepe3 4>MjibTp, a KpynHbie nacTML^bi 3Mynbcnn u 
MexaHktMecKne BKntweHna He ocTanyTCfl b 
pemipKyn«L4noHHow eMKocTn. 

TaKaa c|)MjibTpaL^Mfl xopouio n3BecTHa \a 
Ha3biBaeTca "Kpocc-c})jioy M (npHMeHneTca Ha 
4>npMe ,, Sartorius") m nMeeT 3HannTenbHoe 
npenMyu^ecTBo no cpaBHennjo c o6biHHOfi 
4)mibTpauneM. 

npepbiBaHMe jiaMMHapnoro noTOKa, KOTopoe 
Bbi3biBaeTC9 npMMeneHneM ceTKn b y3Knx 
KaHanax, a Taiwe TaHreHLjuajibHbttf noTOK 
>KHAKOCTM npM AHHaMHHeCKOM ct)HJibTpau,uvi 

Bbt3biBaeT 3($c{)eKT caMOOHMmeHnq 
MeM6paHbi-MOAyTin. B pesyjibTaTe 3Toro He 
nponcxoAUT cKonnenne nepc()TopymepoAHbix 
HacTim nnn 3acopennfl MOAyifl, KaK sto 
nponcxoAUT npn CTaTunecKOM c{)HJibTpai^MM, hto 
3HaMHTeribHO yBennnnBaeT n poaotdkm t en b h oct b 

HCnOJlb30BaHMFI 4>HJlbTpai4HOHHOM CUCTeMbl. 
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, hto 3HaMnrenbH0 
sMynbcufi npn 

CTepnnn3aL|MH c 

Cf)MilbTpaL^MH, 



npeAno>KeHHbin cnocoo CTepunnaauiuM c 
noMou^bio AHHaMUMecKow cfwnbTpaLiMH 
no3BormeT yMeHbOJUTb MaKCMManbHbiPl pa3Mep 
MacTMi^ 3Myribcnn ao 0,22 mkm m CAenaTb 

3My/lbCHH MOHOAUCnepCHblMH, 

ynyMiuaeT cTa6nnbHocTb 

XpQHGHMH. 

ripeAno>KeHHbiM cnoco6 

nOMOli^bkO A^HaMMMeCKOM 

yMeHbiuaeT cpeAHMM pa3Mep nacTui^ 3Mynbcnn, 

HTO OMeHb B3)KHO npH ee BHyTpMB6HH0M 

BBeAennn, t. k. npn stom 3HaMMTenbHO 
ynymuaioTCfl peonornHecKne cBoficTBa 
HarypajibHow kpobh n yBe/ivmnBaercfl nnomaAb 
ra30o6MeHa. TaK, Hanpniviep, b 400 mji 
nep4>TopymepoAHoCi owynbcm co cpeAHUM 
pa3MepoM MacTMU 0,05 mkm, a MaKCMManbHbiM 
pa3MepoM 0,2 mkm, HMeioT o6inyio nnomaAb 
ra30o6weHa b 4800 m 2 , npn otom o6maa 
njiou^aAb ra3oo6MeHa y Bcex apuTpoquTOB b 

KpOBH C MX CpeAHMM pa3MepOM 7 MKM 

3HaMHTeribHO Menbwe m cocraBJifleT 3500 m 2 
Bee 3to npMBOAUT k yBennMeHHK) npoi^ecca 
nepeHOca KMcnopoAa Me>KAy MacTML^aMM 

GMynbCMH H TKaHJlMM OpraHH3MOM, 3a CMeT 

60/ibiuetf noBepxHOCTM ra30o6MeHa, hto 

ABflfleTCfl Ba>KHeMLiJMM CjDaKTOpOM B 

o6ecneMeHnn opraHM3Ma KwcnopoAOM, 
nocKoxibKy cy6MMKpoHHbie MacTMi^bi co cpeAHMM 
pa3MepoM 0,05 mkm nerKo npoHUKaiOT TyAa, KyAa 
He MoxeT npoHMKHyTb 3pnTpoi4HT, pasMepbi 
KOToporo b 140 pa3 6onbiue. 

ripeAnoKeHHbiPi cnoco6 CTepnnn3ai4HH c 
HOMOl^bK) A^HaMUMeCKOM cf)nnbTpaL\nn 

no3BO/ifleT cosAaBaTb HeTOKCMMHwe 
nepcJ)TopymepoAHbie KpoBe3aMeHHTenn c 
hm3kom CTenewbK) no6oHHbix peaKi^MM, TaK KaK 
noriHOCTbK) OTceKaioTca KpynHOAMcnepcHbie 
HacTHijbi, BbisbiBaioLi^kie noooHHbie peaKUMn y 
nai^kieHTOB. 3KcnepnMeHTanbHo ycTaHOBJieHo, 
mto no Mepe B03pacTaHMH cpeAHero pa3Mepa 
MacTi/ti4 h yBenkmeHnw nucna KpynHOAMcnepcHbix 
nacTi/m b nept^TopymepoAHofi sMy/ibCMn 
yBennMHBaeTcn KO/inMecTBo no6oMHbix peaKUMfi 
npn BHyTpHBeHHOM BBeAeHUM (Bopo6bea C.H. c 
coaBT., 1995, 1996, 1997, CKJiHCJ^ac A.H. c 
coaBT. 1998). 

f1peAno)KeHHbiK cnoco6 CTepnnn3ai4Hw c 
noMoujbK) AHHaMMMecKOM cf>nxibTpai4Hn 
no3BonneT cosAaBaTb BbicoKne noKasaTexiM 
pa6oTW, hm3kmm ypoBeHb pei^upKyjiflL^nn, caMyjo 
6epe>KHyK) n TOHKyio o6pa6oTKy 
nepc{)TopymepoAHbix sMyxibcuM m MOweT 
ncnojib30BaTbc» b npoMbiLuneHHbix MaciuTa6ax. 

TaKMM o6pa30M, npeAnaraeMbift cnoco6 
crepnriM3ai;vin nepcfrTopyrnepoAHbix 
KpoBe3aMeHMTenew n pa3JinMHbix cpeA Ha 
ocHOBe nepc})TopyrnepoAHbix 3Myjibcn^ c 
noMoiAbio MeTOAa "Kpocc-cjxnoy" (AHHaMMMecKofi 

Cf)HJlbTpaL^HeM) HBJlfleTCfl 3Cp4)eKTMBHblM H 

npeAnoMT^TeribHbiM aha nonHOijeHHott 
cTepnnn3ai;MH nonnAncnepcHbix 
nepc|)TopymepoAHbix 3My/ibcnM c pa3/iMMHbiMH 
no pa3Mepy MacTML^aMn n coot BeTd Be h h o 
nonyMeHun CTepunbHbix, HeTOKCMMHbix, 
MOHOA^cnepcHbix nep4>Topyr;iepoAHbix 
SMynbCMCi c A^aMeTpoM MacTui^, He 
npeBbimaioiAMM 0,22 mkm, 3a cneT OTceHeHMfl 
KpynHOAncnepcHbix MacTui^ "MflrKMM", 
•'u^aAf^nM" cnoco6oM. 

CTepnnn3aL^noHHa« c^nnbTpai^Mfl 
nep4)TopyrnepoAHbix KpoBe3aMeHHTenew m cpeA 
Ha ocHOBe nep<t)TopymepoAHbix 3MyjibCkii* 

MeTOAOM AHHaMMMeCKOM 4)nribTpaL4nw. 

ripMMep 1 . nepctrropymepoAHbifi 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



KpoBe33MeHHTenb Tuna "i lepcpTopaH-njuoc", 
MMeioiAMM cneAy»oiMMM cocraB: 

nep4)TopAeKariMH - 13 r; 

nepc^TopMeTM/iMUKJioreKCMJinnnepnAMH - 6,5 r; 
(nnn n<!>fl/n<t>MLin B cooTHOiueHne 2 : 1, b 
KOHi^eHTpai^nn 20%), npoKcaHona - 4%, HaTpua 
xnopnAa - 0,60 r; Kannfl xnopnAa - 0,039 r; 
MarHMfl xnopnAa (b nepecMeTe Ha cyxoe 
BemecTBo) - 0,019 r; HaTpHfl rnApoKap6oHaTa 
0,065 r; HaTpwa cJ)oc4)aTa oAH03aMemeHHoro (b 
nepecneTe Ha cyxoe BemecTBo) - 0,02 r; 
mK)K03bi - 0,20 r; b 100 Mn boaw 

HH-beKL^MOHHO^; CpeAHUM pa3Mep MaCTHLJ 
3MyflbCMH - 0,08 MKM. 

HecTepunbHyjo nepc^TopymepoAHyK) 
3MynbCMK) Tuna M riepcf)TopaH-nnK)C M b 
KonMHecTBe 10 n cTepnnn30Bann c noMombio 
A^HaMMMecKovi cf)nnbTpai^ni4. flo m nocne 
cf>nnbTpaL\nn 3Mynbcnn 6binn ocyu^ecTBneHbi 
cneAyfoiM Me KOHTponbHbie 3aMepw: 

1 . CpeAHUM pa3Mep MacTHi^: 
AO (jDMJibTpaqnn - 0,08 mkm; 
nocne <tmnbTpai4HM - 0,05 mkm. 

2. CTepvwbHOCTb SMynbcun: 

AO c|)nnbTpai4MM - He crepuxibHo; 
nocne c^nnbTpaL^Mn - cTepunbHO. 

3. 06iahm o6-beM: 

AO c})vinbTpai4MM - 10 n; 
nocne 4)nnbTpannn - 9,5 n. 

4. MaKCMManbHbfM A^aMeTp MacTMLt: 
AO (f)MnbTpaL4MH - ot 0,2 ao 0,4 mkm; 
nocne 4>nnbTpaunn - we Bbiiiie 0,22 mkm. 
riep4)TopymepoAHa« SMynbcuR npnroAHa k 

KnwHMHecKOMy npuMenennio. 

ripuMep 2. (1epct)TopymepoAHbivi 
KpoBe3aMeHMTenb Tuna "OTopaH-5", MMeioiAnw 
cneAyioiAMM cocTaB: nepcf)TopAeKannH - 6,5 r; 
nepc})TopMeTMJii4HKnoreKCnjinnnepMAHH - 3,3 r; 
(unw nOfl/nOMLin b cooTHOLueHnn 2 :1, b 
KOHi^eHTpai^nn 10%), npoKcaHona - 2%, HaTpua 
xxiopnAa - 0,60 r; Kann« x/iopnAa - 0,039 r; 
Mamnfl x/iopnAa (b nepecneTe Ha cyxoe 
BemecTBo) - 0,019 r; HaTpua rnApoKap6oHaTa 
0,065 r; HaTpwfl 4)occt)aTa OAHO3aMeiueHH0ro (b 
nepecneTe na cyxoe BemecTBo) - 0,02 r; 
rn»OK03bi - 0,20 r; b 100 Mn boaw 
MH"beKi4i/tOHHOM; cpeAHHfi pa3Mep nacTui^ 
3MynbCnn - 0,07 mkm. 

HecTepunbHyjo nepcf)TopyrnepoAHy»o 
SMynbCMK) Tuna "<J>TopaH-5" b KonnnecTBe 10 n 
CTepnnn30Bann c noMombio A^HaMMMecKofi 
4>nnbTpai^nn. flo n nocne cjDHnbTpai^nn 
SMynbCMM 6binn ocyiAecTaneHbi cneAyiotAne 
KOHTponbHbie 3aMepbi: 

1. CpeAHMM pa3Mep MacTMq: 
AO (fcMnbTpaijMM - 0,07 mkm; 
nocne c^nnbTpai^MM - 0,04 mkm. 

2. CTepMnbHOCTb SMynbCMM: 

AO cj>MnbTpai4MM - He crepMnbHo; 
nocne 4>mibTpai4MM - cTepMnbHo. 

3. 06iamm o6"beM: 

AO (J^MnbTpai^MM - 10 n; 
nocne 4wnbTpai4MM - 9,7 n. 

4. MaKCMManbHWM A^aMeTp MacTMi^: 
AO cJ)MnbTpai4MM - ot 0,2 ao 0,3 mkm; 
nocne 4)MnbTpaL\HM - He Bbiiue 0,22 mkm. 
nep4>TopymepoAHaH sMynbCM^ npMroAHa k 

KnMHMHecKOMy npuMeHeHMio. 

(IpMMep 3. nepc})TopyrnepoAHbiM 
KpOBe3aMeHMTenb TMna "OTOpaH-2,5", mmckdiamm 
cneAytoiAMM cocTaB: ne pcjDTopAeKaji m h - 3,3 r; 
nepc^TopMeTMnL^MKnoreKCMnnnnepMAMH - 1,6 r; 
(Mnw ri0fl/nct>MI4n b cooTHotueHMM 2 : 1, B 
KOHqeHTpauuM 5%), npoKcaHona - 1%, HaTpua 
xnopMAa - 0,60 r; Kanna xnopMAa - 0,039 r; 
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MarHMfl x/iopnAa (b nepecMeie Ha cyxoe 
Beu^ecTBO) - 0,019 r; HaTpwa ruAPOKap6oHaTa 
0,065 r; HaTpun (J)occt)aTa OAHO3aMemeHH0ro (b 
nepecseTe Ha cyxoe BemecTBo) - 0,02 r; 
rntOK03bi - 0,20 r; b 100 Mn boaw 

HKbeKL^OHHOM, CpeAHMM pa3Mep MaCTMLJ 
3MyfibCHU - 0,05 MKM. 

HecrepunbHyK) nepc^TopyrnepoAHyto 
3My/ibCMK> Tuna "<t>TopaH-2,5" b KonnnecTBe 10 n 
cTepnnu30Bann c noMoinbK) AHHaMvmecKoft 
c{)HJibTpai4MM. flo ki nocne cfc)nnbTpaL;un 
3Myjibcnn 6binn ocymecTBnenbi cneAyfou^ne 
KOHTporibHbie 3aMepw: 

1 . CpeAHMM pa3wep nacTHL;: 
AO ct>n^bTpai4MM - 0,05 mkm; 
nocne 4)WibTpai4wn - 0,04 mkm. 

2. CTepnnbHocTb OMynbcviw: 

AO c^njibTpai^nn - He CTepn/ibHo; 
nocne cfcwnbTpaLjMH - crepunbHo; 

3. 06miw o6-beM: 

AO 4)nnbTpaunn - 10 n; 
nocne 4)nnbTpai4nw - 9,7 n. 

4. MaKCHManbHbifi A^aweTp MacTMLV 
AO (JjunbTpaL^MM - ot 0,2 ao 0,28 mkm; 
nocne (fwnbTpaLjMM - He Bbiwe 0,22 mkm. 
nepc})TopymepoAHafl 3Mynbcwfl npuroAHa k 

KnuHnnecKOMy npHMeHeHwo. 

npuMep 4. nep0TopyrnepoAHafl cpeAa Ann 
BHyTpeHHero npuMeHeHkm Tuna "<t>TopaH-20 M , 
MMetoiAafl cneAyjounHfi cocTaB: 
nepc{>TopAeKannH - 26 r; 

nepcjDTopMeTununKnoreKCHnnnnepMAMH - 13 r; 
(urn riOfl/nOMLin b cooTHoweHMH 2 : 1, b 
KOHijeHTpaijuH 40%, npoKcaHona - 8%, HaTpwa 
xnop^Aa - 0,60 r; b 100 Mn boaw 

MH-beKL^MOHHOii; CpeAHHfi pa3Mep MaCTMLl 

3Mynbcnn - 0,08 mkm. 

HecTepwibHyjo nepcfcTopymepoAHyK) cpefly 
Tuna u <t>TopaH-20" b KonuMecTBe 10 n 
CTepunnsoBann c noMoi^bK) AnnaMUMecKOM 
c})nnbTpai4MH. flo n nocne cfwnbTpauHH 
sMynbCMM 6btnn ocymecTBneHbi cneAyKHAne 
koht pon bH b i e 3aMepw: 

1 . CpeAHHM pa3Mep MacTui^: 
AO ct»nnbTpai^nn - 0,08 mkm; 
nocne (J)nnbTpaLjnu - 0,06 mkm. 

2. CTepunbHOCTb 3Mynbcnn: 

AO 4>nnbTpaL;nn - He cTepunbno; 
nocne 4>nnbTpannn - crrepunbHo. 

3. 06imw o6"beM: 

AO c£nnbTpai4MH - 10 n; 
nocne 4)nnbTpai4MM - 9,4 n. 

4. MaKCHManbHbifi A^aMeTp nacTML^: 
AO cJ)nnbTpai4HM - ot 0,2 ao 0,4 mkm; 
nocne cfcwibTpaLiHM - He Bbiwe 0,22 mkm. 
nep4>TopyrnepoAHa« OMynbcua npuroAHa k 

KnuHnnecKOMy npuMeHeHMfO. 

(DopMyna n3o6peTeHMfl: 

1 . Cnoco6 CTepnnw3aunn 

nepcpTopymepoAHbix KpoBe3aMeHKTenetf n 
pasnMMHbix cpeA, cosAaHHbix Ha ocHOBe 
nepc^TopyrnepoAHbtx 3MynbCwfi, An* 
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MeAHKO-ononornqecKMX u,ene\A, BKnjoMaiomHH 
cTepunnsaL^nK) c noMombio cfy/inbTpamM c 
AM<t>4)epeHmianbHbiM AaBneHneM, 
AetiCTBytoiAMM Ha noBepxHOCTb MeM6paHbi, 
OTnwMafomwtfcfl TeM, mto HanpaBneHne 
c{)nnbTpaL^Mn m HanpaBnenne noAaMW 
nepcfrropyrnepoAHotf sMynbcun He coBnaAafOT - 
ohm nepneHAMKyn»pHbi Apyr APV7, b pe3ynbTaTe 
oToro nepcj)TopyrnepoAHafl <4>KnbTpyeMafl 
3MynbCMfl, nMeioiAa^ cneAyjomufi cocTaB: 
nepct)TopAeKanMH (llOfl) 2 * 26 r, 
nep4)TopMeTnnuMKnoreKcnnnnnepnAHH 
(nOMLjn) 1 - 13 r, (cooTHOiueHne n<t>A- riOMLjn 
KaK 2: 1, b KOHueHTpau^n 1 - 40%), npoKcaHon 
1 - 8%, H3Tpnn xnopuA 0,60 r, Kanm xnopuA 
0,039 r, MamnH xnopuA (b nepecMeTe Ha cyxoe 
BemecTBO) 0,019 r, HaTpufl rnApoKap6oHaT 
0,065 r, HaipnH c}>occt)aT oAH03aMemeHHbitf (b 
nepecneTe na cyxoe BemecTBO) 0,02 r, rnioKoaa 
0,20 r, b 100 Mn boaw MH-beKmiOHHofi, 
npoTeKaeT Mepe3 MeM6paHbi no ysKUM KaHanaM, 
o6pa3yeMbiM napannenbHbiMM MeM6paHHbiMH 
ypoBHHMH 4)nnbTpa, npn otom TonbKo <-iacTb 
McxoAHoro nepcpTopymepoAHoro noTOKa 
npoxoA^T Mepe3 MeM6paHbi c A^aweTpoM nop 

0,22 MKM KaK CjDMnbTpaT, OCHOBHafl MaCTb 

nep0TopymepoAHoro noTOKa BbixoAUT M3 
cucTeMbi m BHOBb pequpKynnpyeTCfl b 
peLjupKynflLinoHHofi eMKocrrn nepe3 y3Kne 
KaHanbi n TaK npoAonxaeTca ao Tex nop, noKa 
bch MenKOAMcnepcHa^ 3Mynbcn« He npofiAeT 
Mepes MeM6paHy, a KpynHbie nacTMUbi aMynbCHH 
m Apyrne MexaHnnecKne BKnioMeHMfl ne 

OCTaHyTCfl B peUHpKynflLJHOHHOM eMKOCTM. 

2. Cnoco6 no n. 1, OTnuMaioiAMficfl TeM, hto 
MeM6paHbi Ann c^nnbTpai^nn c A^aMeTpoM nop 
0,22 mkm 3aMeHHK0TCfl na MeM6paHbi c 6onbiiinM 
AnaMeTpoM nop ot 0,45 ao 0,65 mkm aha 
nonyMeHun oth oc uTen b h o crepunbHbix m hmctwx 
nep0TopyrnepoAHNX SMynbcuw n cpeA c 
BbicoKow KOHi^eHTpaunew nepcfrroyrnepOAOB, 
npnroAHbix Ann MeAHKo-OnonorumecKoro n 
kocm eT hh ecKo ro ncnonb30BaHnn. 

3. Cnoco6 no nn. 1 n2, OTnunaKDiAH^cn TeM, 
4TO b KanecTBe 0nnbTpoBanbHOM cpeAbi 
CTepMnn3yioTCfl ncxoAHbie KOMnoHeHTbi 
nep4>TopyrnepoAHbix 3Mynbcnfi (pacTBop 
npoKcaHona, nepcf)TopymepoAbi, coneBan 

KOMn03HUMfl, MHTbeKUMOHHa^ BOAa). 

4. Cnoco6 no nn. 1-3, OTnunaioiAMVicfl TeM, 
mto b KanecTBe 4)nnbTpoBanbHOM cpeAbi 
cTepnnn3yK)Tc« nep0TopyrnepoAHbie sMynbcnn 
c KOHi^eHTpaL^neti 1 - 95%, cocTOHtnne M3 
nep4)TopTpnnponnnaMMHa (na>TDA), 
nep<t>TopTpn6yTnnaMHHa (llcPTBA), 
nep0TopoKTnn6poMHAa (n<t>06), 
nep0TopAHL^nn6pOMMAa (flOflB), 
nep4>TopAeKannHa (flOfl), 
nep4)TopMeTnnuMKnoreKCMnnnnepMAHHa 
(n0ML4n), mx CMecu, 3MynbrnpoBaHHbie KaK 
npoKcaHonoM, TaK \a c^occfjonnnnAaMU HUMHbiMu 

M COeBblMM. 
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